Insulin binding and degradation by rat liver Kupffer and endothelial cells.
The liver is the major site of insulin metabolism. Previous studies have suggested that hepatocytes were chiefly responsible for this activity, while contributions of Kupffer and other nonparenchymal liver cells remained controversial. In this study, we compared 125I-insulin binding and degradation by rat hepatocytes with insulin binding and degradation by sinusoidal Kupffer and endothelial cells. Kupffer cells were separated from endothelial cells by centrifugal elutriation. Hepatocytes had approximately 3.5 times more insulin binding sites than Kupffer cells and approximately eight times more binding sites than endothelial cells. In addition, wheat germ agglutinin (WGA)-purified solubilized receptors from all three cell types bound insulin in proportions similar to whole cells. Moreover, all three cell types were shown with a ribonuclease (RNase) protection assay to express insulin receptor mRNA. Hepatocytes degraded approximately four times more insulin than Kupffer cells, while endothelial cells degraded only negligible amounts of insulin. Based on morphometric data available in the literature, we estimated that nonparenchymal cells could account for approximately 10% to 15% of hepatic insulin degradation. We concluded that rat hepatocytes, Kupffer cells, and endothelial cells all have specific insulin receptors, and that nonparenchymal cells play a small but significant role in insulin degradation.